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Abstract
BACKGROUND
In the six Gulf Cooperation Council countries (GCCCs), Bahrain, Saudi Arabia,
Kuwait, Oman, Qatar and the United Arab Emirates, breast cancer (BC) is the
greatest cause of cancer incidence and mortality. Obesity and physical inactivity
are established risk factors for BC globally and appear to be more of a problem in
high income countries like the GCCCs.
AIM
To determine whether obesity and physical inactivity are associated with BC
incidence in the GCCCs using the United Kingdom as a comparator.
METHODS
This systematic review was carried out according to PRISMA guidelines. A
cancer registry and a statistical data search was done to identify the BC incidence
over the past two decades and the prevalence of obesity and physical inactivity in
the GCCCs. Additionally, a systematic search of the databases, MEDLINE, Web
of Science, and PubMed between 1999 and 2019 was performed to determine
whether obesity and physical inactivity are risk factors for BC in the GCCCs. All
papers were critically appraised according to their research methods and were
assessed for quality and risk of bias.
RESULTS
BC was the top malignancy in each GCC country. Women tended to be
diagnosed with BC at a younger age than women in the United Kingdom. The
greatest 10-year increase in BC incidence was seen in Saudi Arabia (54.2%),
approximately seven times the rate of increase seen in the United Kingdom
(7.6%). The prevalence of obesity and physical inactivity was greater in all the
GCCCs in comparison to the United Kingdom. A total of 155 full studies were
reviewed of which 17 were included. Of those, eight looked at the prevalence of
obesity and physical inactivity in the Gulf States and nine looked at these as risk
factors for BC. Only one study found an association between BC and obesity
(odds ratio = 2.29). No studies looked solely at the link between physical
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inactivity and BC.
CONCLUSION
The prevalence of obesity and physical inactivity was high within the GCCCs,
but the majority of the included studies found no positive correlation between
obesity or physical inactivity and BC. A high proportion of women in this study
were pre-menopausal which could contribute to the negative findings.
Key words: Breast cancer; Obesity; Physical inactivity; Females; Gulf Cooperation
Council Countries
©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.
Core tip: Breast cancer (BC) is the most prolific female cancer worldwide with an
estimated 2.08 million new cases and over half a million deaths reported in 2018. The
Gulf Cooperation Council countries are a largely under researched region yet have
experienced an incline in BC incidence over the past 20 years. The prevalence of obesity
and physical inactivity in the Gulf region is significantly high, both of which are known
risk factors for BC. A positive correlation between BC and these risk factors in the
Middle East is currently inconclusive, highlighting the importance of more research
within the Gulf Cooperation Council countries.
Citation: Tanner LTA, Cheung KL. Correlation between breast cancer and lifestyle within the
Gulf Cooperation Council countries: A systematic review. World J Clin Oncol 2020; 11(4):
217-242
URL: https://www.wjgnet.com/2218-4333/full/v11/i4/217.htm
DOI: https://dx.doi.org/10.5306/wjco.v11.i4.217
INTRODUCTION
Breast cancer (BC) is the most common female cancer worldwide, with an estimated
2.08 million new cases and over half a million deaths reported in 2018[1]. Asia has the
largest number of BC incidences and fatalities, closely followed by Europe[1]. Within
Asia lie the six Middle Eastern countries, Bahrain, Kingdom of Saudi Arabia (KSA),
Kuwait, Oman, Qatar, and the United Arab Emirates (UAE), which together form the
Gulf Cooperation Council (GCC). Cancer research within the GCC countries (GCCCs)
is minimal. A large review by Hamadeh et al[2] identified all the published literature
on cancer in seven Arab countries, including Bahrain and Kuwait, between 2000-2013
and found that although research was increasing, the number of publications was
considerably less than those from Europe, Japan and the United States[2]. Moreover,
Hamadeh et al[2] discussed the need for future research within the Middle Eastern
region, addressing obesity and physical inactivity as potential risk factors for cancer.
This review intends to explore obesity and physical inactivity as possible risk factors
for BC among females in the six Gulf States.
The Gulf Cooperation Council
Since the discovery of oil in 1936, there has been a consistent and rapid economic
growth across the GCCCs[3,4]. Figure 1 evidences the 20-year economic growth of all
six  GCCCs  and  the  United  Kingdom,  all  of  which  are  very  high  human
developmental index countries[5].  The gross domestic product (GDP) of all  seven
countries  has  grown between 1998 and 2017,  however  the  estimated percentage
increase in GDP per capita was greatest in Qatar (239% increase) and lowest in the
United Kingdom (41% increase). Fast growing economies and movement towards a
more westernized lifestyle has been closely associated with poor diet, lack of physical
activity, increase in obesity and rise in non-communicable diseases, such as cancer[1,6,7].
Breast cancer risks
There are many risk factors for BC, notably female gender and old age, which are not
modifiable. This review will be looking specifically at modifiable lifestyle choices as
risk factors for BC. According to “Cancer Research United Kingdom” (2015) 23% of
BC cases are preventable, of which 8% are associated to alcohol consumption and a
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Figure 1
Figure 1  Gross domestic product per capita (current US$) over two decades. Data was taken from World Bank national accounts data, and Organization for
Economic Co-operation and Development National Accounts data files. Access: https://data.worldbank.org/indicator/NY.GDP.PCAP.CD.
further 8% to obesity. Obesity is a major problem in the United Kingdom. In 2016,
28.6%  of  adult  females  were  reported  obese  [body  mass  index  (BMI)  ≥  30],
highlighting  the  extent  of  this  public  health  problem[8,9].  Additionally,  physical
inactivity is a major modifiable risk factor for BC. Forty percent of female adults in the
United Kingdom, in 2016, were insufficiently active[9]. Seeing as obesity and physical
inactivity are so prevalent in the United Kingdom, comparable patterns could be
present in the GCCCs. Similarly to the United Kingdom, the most frequent type of
breast  cancer  among the GCCCs is  invasive  ductal  carcinoma allowing patterns
between BC and risk factors to be made[8,10].
High alcohol consumption is usually observed in high-income countries. However,
the Gulf region is predominantly Muslim and alcohol consumption is prohibited[11].
The Eastern Mediterranean region (containing all 6 GCCCs) has the lowest alcohol
consumption per capita in the world[12]. Consequently, this review will not be focusing
on alcohol as one of the modifiable risk factors contributing to BC diagnosis in the
GCCCs.
Breast cancer and obesity
Obesity  is  a  global  epidemic  with  an  observational  correlation  with  BC  risk[13].
According to the World Health Organisations (2018) international classifications,
obesity  is  defined  as  a  BMI  ≥  30  kg/m2.  Obesity  is  described  as  the  excess
accumulation of adipose tissue as a result of extra calorie consumption[14]. High-calorie
intake results in greater energy storage and adipocyte swelling[13,14].  Although the
exact molecular link between obesity and cancer is not fully known there are many
studies revealing potential mechanisms that associate obesity with BC. The stromal
cells of the breast tissue are predominantly composed of adipocytes and lipid storage
cells[14]. One hypothesis described by Balaban et al[14] is that under the right stimulus
these stromal cells will secrete metabolic substrates; fatty acids and glycerol. Cancer
cells require these substrates as energy for proliferation, invasion and migration and
they have the ability to reprogram themselves to aid their survival and adapt to
oxidative  stress[14].  In  obese  patients  there  are  more  triacylglycerides  within  the
adipocytes,  therefore,  more  fatty  acids  can  be  mobilized  and used  by  cells  as  a
metabolite[14]. Obesity also leads to chronic low-grade inflammation. A continuous
systemic increase of inflammatory cytokines such as tumour necrosis factor-alpha
(TNF-α) and C-reactive protein (CRP), are involved in cancer development[13,15]. This is
further supported by a case-controlled study on 56 women with BC and 53 age and
BMI matched controls, which found that glucose, triacylglycerides and inflammatory
markers (TNF-α and CRP) were significantly raised in the BC group[16]. Obesity often
co-exists with type 2 diabetes. Hyperinsulinemia, a characteristic of type 2 diabetes,
can drive BC development and progression[17]. Breast tissue has a high expression of
insulin receptors and their activation triggers cell proliferation and cell survival[17].
These  are  only  several  hypothesises  of  many,  and  more  research  is  needed  to
determine the exact mechanism underlying the link between obesity and BC.
Breast cancer and physical inactivity
It has been established that physical inactivity is one of the main modifiable risks for
BC and globally it contributes to 21%-25% of BC cases[18]. Lack of exercise is closely
linked with elevated levels of circulating sex hormones[19]. In postmenopausal women,
the main source of oestrogen comes from aromatization of adrenal androgens in the
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peripheral adipose tissues[19]. Oestrogen regulates transcription of genes controlling
cell growth and differentiation[20]. Some women have a higher expression of oestrogen
receptors on their breast tissue, increasing their risk of BC[20]. There is evidence that a
lack of exercise in postmenopausal women can increase the levels of circulating sex
hormones and lower the levels of sex-hormone binding globulin[21]. Low sex-hormone
binding globulin enables free oestrogen to bind to its appropriate receptor in the
breast tissue, act as a mitogen and promote cell survival[22].  Furthermore, exercise
regulates the energy balance, prevents adiposity and has been shown to decrease
circulating  androgens,  thus  decreases  the  risk  of  BC[23].  As  well  as  influencing
androgen levels, exercise also increases insulin sensitivity and decreases adipokines
and oxidative stress, all of which are risk factors for cancer[23].
Hypothesis, aim and objectives
Obesity  and  physical  inactivity  are  major  public  health  concerns  in  the  United
Kingdom.  A  large  proportion  of  the  British  population  are  not  meeting  the
recommended guidelines for physical activity or BMI. It is believed that the GCCCs
are adapting a more western style of living, which may be influencing the health
status in these Arab countries and effecting the BC incidence.
This study hypothesizes that the BC incidence in this Middle Eastern region has
been increasing in a similar way to the United Kingdom. An economic and cultural
shift towards a more westernized lifestyle could be encouraging a more sedentary
lifestyle and a higher rate of obesity within the GCCCs. Thus, this study theorizes that
obesity and physical inactivity are rising and that there is a correlated rise in BC
incidence.
The aim was to determine whether obesity and physical inactivity are associated
with BC incidence in the GCC countries, using the United Kingdom as a comparator.
To achieve this, the study focused on three main objectives; (1) Establish an increase in
BC incidence over the past two decades; (2) Determine whether there has been a rise
in obesity and physical inactivity; and (3) Detect an association between obesity and
physical inactivity individually as risk factors for BC in the GCCCs.
MATERIALS AND METHODS
This  review has  three  objectives  requiring  a  mixed  method  approach.  The  first
objective was to understand the change in incidence of BC in the GCCCs, using the
United Kingdom as a comparative. This involved a cancer registry search. The second
and third objective was to determine the prevalence of obesity and physical inactivity
and identify a correlation with these risk factors and BC in the GCCCs. This was done
by a combination of searching the Global Health Observatory data repository for the
prevalence of obesity and physical inactivity and a systematic search of the literature.
National cancer registry search
To access the BC incidence rate between 1998 and 2018 in both the United Kingdom
and the 6 GCCCs, different sources were used. Age-standardized female BC incidence
from Bahrain, Kuwait and the United Kingdom were available on the Global Cancer
Observatory’s “cancer overtime” between 1998 and 2012[24].  The National Cancer
Registry (online) database for Saudi Arabia provided data on BC incidence between
2001 and 2014, in the form of annual health reports[25]. The Qatar National Cancer
Registry, the National Centre for Statistics and Information (Oman) and the Federal
Competitiveness and Statistics Authority in Dubai (UAE) were contacted via email
correspondence,  due to missing data online.  The 2018 BC incidence from all  the
countries were taken from the Global Cancer observatory’s “Cancer Today”[1].
Global health observatory data search for the prevalence of obesity and physical
inactivity
Statistics on the prevalence of obesity and physical inactivity in the GCCCs and the
United Kingdom were taken from the Global Health Observatory data repository
published online[9].
Literature search
A systematic review of the literature between January 1999 and February 2019 was
performed on the following databases:  MEDLINE (OVID, 1996-present),  Web of
Science, and PubMed. The prevalence of obesity and physical inactivity among the
GCCCs was determined by using the subsequent search terms in all the databases: (1)
(“physical activity” or exercise) and (each GCCC individually); (2) (obes or weight or
fat) and (each GCCC individually); To determine whether there was an association
between the risk factors, obesity and physical inactivity with BC, the following search
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terms  were  used  in  all  databases;  (3)  western  and  “breast  cancer”  and  (“gulf
cooperation  council  countries”  or  gulf  or  GCC);  (4)  “breast  cancer”  and  (“gulf
cooperation council countries” or gulf or GCC); (5) (“physical activity” or exercise)
and “breast cancer” and (“gulf cooperation council countries” or gulf or GCC); (6)
(obes or weight or fat) and “breast cancer” and (“gulf cooperation council countries”
or gulf or GCC); (7) “breast cancer” and (each individual country); (8) (“physical
activity” or exercise) and “breast cancer” and (each GCCC individually); and (9) (obes
or weight or fat) and “breast cancer” and (each GCCC individually).
Inclusion/exclusion  criteria:  Two papers  were  identified  under  different  titles,
published in different journals but had the same study design and results [26,27] (Table
1). Consequently, Albawardi et al[26] (2016) was excluded from this review.
Data extraction:  All  data on the prevalence of  obesity and physical  inactivity in
females was collected from all the papers.
Data extracted (where available): (1) Study design; (2) Age range and the mean age
of participants; (3) Sample size; (4) Body mass index (BMI); (5) Waist circumference
(cm); (6) Abdominal obesity; (7) Physical activity (Depending on the study design this
was measured by quantitative or qualitative techniques); and (8) Menopausal status.
Appraisal:  All  papers  were  critically  appraised  using  the  appropriate  quality
assessment checklists developed by methodologists from the National Heart, Lung
and Blood Institutes (NHLBI) and Research Triangle International Institute, available
at https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools[28]. In
accordance with the guidelines published by NHLBI, a quality rating of ”Good”,
“Fair” or “Low” was subjectively given.
The  GRADE  (Grading  of  recommendations,  assessment,  development  and
evaluations) criteria was then used to assess the quality of evidence in five domains:
Risk of bias, inconsistency, indirectness (relevance of the evidence to this review),
imprecision  (sample  size)  and  publication  bias.  The  GRADE  handbook
(https://gdt.gradepro.org/ app/handbook/handbook.html)[29] and chapter eight of
the Cochrane Handbook for Systematic Reviews of Interventions (version 5.1.0)[30] was
used  and  adapted  for  this  quality  and  bias  assessment.  Quality  of  evidence  is
categorized into four grades[29]: (1) High- “We are very confident that the true effect
lies close to that of the estimate of the effect”; (2) Moderate- “The true effect is likely to
be close to the estimate of the effect, but there is a possibility that it is substantially
different”; (3) Low- “The true effect may be substantially different from the estimate
of the effect”; and (4) Very Low- “The true effect is likely to be substantially different
from the estimate of effect”.
Randomised  controlled  trials  are  considered  “high”  quality  studies  and
observational studies are considered “low” quality, though both can be modified
depending on study strengths and limitations[29].
RESULTS
Cancer registry and breast cancer incidence results
In 2018, BC was the most common female cancer in all six GCCCs and the United
Kingdom. It was also the chief malignancy across all ages and sexes[1]. Of the GCCCs,
Kuwait had the highest age-standardized rate (ASR) for female BC in 2018, followed
by the UAE, Bahrain, Qatar, Oman, and finally Saudi Arabia[1]. In comparison, the
female BC incidence rate for the United Kingdom in 2018 was the highest by a factor
of 2.6 times.
The trend of ASR BC incidence rates for four out of six GCCCs and the United
Kingdom are illustrated in Figure 2. Data was available from 1998 for Bahrain, Kuwait
and the United Kingdom. However, data was only available from 1999 and from 2001
in Oman and Saudi Arabia respectively. For all the countries shown in Figure 2, there
is an upward trend in BC incidence over the past 20 years. The 20-year percentage
increase in BC incidence in Kuwait,  Bahrain and the United Kingdom are 38.0%,
25.3% and 14.6%, respectively. Over the past 10 years the BC incidence has increased
in Saudi Arabia,  Oman, United Kingdom and Kuwait by 54.2%, 38.8%, 7.6% and
3.49% respectively. BC incidence in Bahrain decreased by 7.0% over this period.
Data for Qatar and the UAE was only provided as “number of cases” and not ASR
and therefore could not be added to the graph in Figure 2. The number of female BC
cases in 2015 was 246 and 828 for Qatar and UAE respectively.  According to the
Global Cancer Observatory[1], the number of cases in 2018 was 190 and 1054 for Qatar
and the UAE respectively.
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Table 1  Inclusion/exclusion criteria: Two papers were identified under different titles, published in different journals but had the same
study design and results
Inclusion criteria Exclusion criteria
Papers reporting on obesity of physical inactivity as a risk factor for BC
within the GCCCs
Studies on countries outside the GCCCs
Studies looking at the prevalence of obesity and insufficient exercise within
the GCCCs
Papers on metabolic syndrome, other cancers, BC awareness, screening and
perceptions
Randomised controlled trials, case-controlled studies and observational
studies
Systematic reviews, Meta-Analysis, Editorials, Letters and commentaries
Studies involving females aged ≥ 30 yr Papers solely on children, adolescents (10-19 yr) and young adults (< 30 yr)
GCCCs: Gulf Cooperation Council countries; BC: Breast cancer.
Incidence by age: Breast cancer was diagnosed at a younger age in females across the
six GCCCs in comparison to females in the United Kingdom (Figure 3). The highest
proportion of cases in Saudi Arabia and Oman was among the 40 to 44-year-olds.
Followed by the 45 to 49-year-olds in the UAE and Qatar and the 50 to 54-year-olds in
Kuwait and Bahrain. In the United Kingdom, BC was more prevalent among 55 to 59-
year-old women, closely followed by the 65-69 age group.
Global health observatory data on obesity and physical inactivity
Figure 4 shows the prevalence of obesity (BMI ≥ 30) in female adults in 2016. All six
GCCCs had a higher percentage of obese females than the United Kingdom. The
highest prevalence of obesity was observed in Kuwait (45.6%) followed by Qatar
(43.1%), Saudi Arabia (42.3%), UAE (41%), Bahrain (36.8%), Oman (33.7%) and lowest
in the United Kingdom (28.6%).
Figure 5 shows the prevalence of adult females that were physically inactive in 2016
in five  of  the  GCCCs and the  United Kingdom; data  from Bahrain was missing.
According  to  the  WHO,  insufficient  exercise  is  not  meeting  the  minimum
recommendation of 150 min of moderate-intensity or 75 min of vigorous-intensity
aerobic activity per week[31].  Again, Kuwait had the highest (74.6%) percentage of
inactive females,  followed by Saudi Arabia (65.1%),  UAE (49.3%),  Qatar (48.7%),
Oman (40.2%) and the United Kingdom had the lowest (40%).
Literature search
The flow diagram shown in Figure 6 illustrates the search strategy and results for this
systematic review.
Prevalence of obesity and physical inactivity in the Gulf Cooperation Council
countries: Tables 2 and 3 (below) presents the results of eight studies looking at the
prevalence of physical inactivity and obesity in the GCCCs. In accordance with the
inclusion criteria, all papers were female only studies and any study looking solely at
women aged < 30 were excluded.
All were cross-sectional in design. Four studies looked at both obesity and physical
inactivity in the population[27,32-34], two papers primarily focused on physical activity
(PA)[33,35,36] and two studies assessed the prevalence of obesity (Khalid[37], 2007 and Al-
Malki et al[38], 2003). Al-Malki et al[38], (2003) was the only paper that did not report on
PA.
The study population in all  the results,  except Al-Eisa and Al-Sobayel[36],  were
reported either overweight (BMI > 24.9) or obese (BMI ≥ 30). However, Al-Eisa and
Al-Sobayel[36], contained the smallest sample size (n = 105) and had a low mean age (±
SD) of 26.3 (± 7.1), which was younger than this reviews target population (> 30 year-
olds).  Al-Malki  et  al [38],  (2003)  and  Al-Shammari  et  al [33],  (2015)  also  had  a
predominantly younger sample population.
Across all the papers there was a common theme of low PA with a large amount of
sedentary behaviour. Only Carter et al[34], (2004) reported a high percentage (84%) of
PA. However, the questionnaire used to access PA was based on activity levels for
“elderly” women when the age range of the cohort was 18-60 years (classified as
“adults” by the WHO) and all the questions were in relation to walking[34]. Only three
studies accurately measured PA levels using an accelerometer and of those studies, a
high percentage of the females were either “low-active” or sedentary[32,35,36]. Sayegh et
al[35], (2016) reported 44.1% of the female population as sedentary (achieving < 5000
steps/d)  and  only  23.5% were  catergorized  physically  active  (achieving  ≥  7500
steps/d).
Four of the studies[33,35-37] did not find a statistically significant correlation between
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Figure 2
Figure 2  Age-standardized rate (world) per 100000 breast cancer incidence; United Kingdom, Kuwait, Bahrain, Kingdom of Saudi Arabia and Oman.
Sources: Global Cancer Observatory (United Kingdom, Kuwait and Bahrain), National centre for statistics and Information (Annual reports for cancer incidence in
Oman) and Saudi Cancer Registry.
BMI and PA level and the remaining four did not statistically access this relationship.
Increasing age was significantly associated to obesity in three studies[33,37,38] but was
negatively associated in one study[34]. However, Carter et al[34], (2004) found that % of
body fatness was significantly associated with age and in the multivariate logistic
analysis, age was the only significant risk factor for obesity.
Case-controlled studies: Table 4 (below) shows the results of four case-controlled
studies looking at the relationship between BC and obesity[39-41]. By chance, all of the
studies were looking at females living in Saudi Arabia. Al-Amri et al[40], (2015) was the
only study to comment on the relationship between physical inacticity and BC but no
significant correlation was noted, neither was there any data presented or mention of
this in the methods. Elkum et al[39], (2014) was the only study to report obesity as a
significant risk factor for BC (OR = 1.74, P  < 0.0001), all the other case-controlled
studies  found  no  statistically  significant  correlation  between  BC  and  obesity.
Additionally, Elkum et al[39], (2014) was the only study where the greatest proportion
of  females  were  postmenopausal.  No  case-controlled  trials  were  found  on  the
association between physical inactivity and BC in the GCCCs.
Non-case-controlled studies on the association of obesity and physical inactivity
with breast cancer: Tables 5 and 6 (below) presents the results of five papers that met
the inclusion criteria but were not case-controlled studies. The participants in four of
the studies had either a previous or present diagnosis of BC. Al Saeed et al[42], (2015),
Alsaeed  et  al[43],  (2017)  and  Rudat  et  al[44],  (2012)  reported  over  half  their  study
population as obese (BMI ≥ 30), 53.6%, 56.4% and 51.5% respectively. Bener et al[45],
(2017) was the only study that also assessed physical inactivity as a risk factor for BC.
Of  those  studies,  all  of  the  participants  had  a  BC diagnosis  when  the  data  was
collected. Bener et al[45], (2017) assessed the BC risk in 1338 Arabian women using the
Gail model. This BC risk assessment tool has been validated for many nationalities,
though this study was the first to use this risk assessment in women from the Gulf
region[45,46].  Results found that 72.8% of women were either overweight or obese;
additionally, there was a statistically significant association between BMI and a high
5-year risk of BC (P < 0.001). However, when inserted into the linear regression model
BMI was not a predictor for 5-year or lifetime risk of BC in Qatari women aged > 35
years (Bener et al[45], 2017). Bener et al[45], (2017) also found that 60.6% of women were
postmenopausal and that age at menarche and age at menopause were significantly
correlated with increased BC risk. PA was low, 60.5% of the Qatari women did no PA,
though it was not measured as a risk factor for BC using the Gail model[45]. Alsaeed et
al[43], (2015) found a significant association between being overweight (BMI: 25-29.9)
and locoregional recurrence of BC (P = 0.002) but no significant correlation between
obesity (BMI ≥ 30) and locoregional recurrence.
Other findings:  Aside from the main objectives of  this  review, other interesting
factors affecting obesity and PA were found. Women that were unemployed were
significantly more active[32] and were at higher risk of obesity[39]. Women that worked
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Figure 3
Figure 3  Number of cases of female breast cancer, by age group. Source: Global Cancer Observatory “cancer today” (2018). For comparison the 40-49 year age
groups have been highlighted to show that females in the GCCCs are being diagnosed younger than females in the United Kingdom. UK: United Kingdom; KSA:
Kingdom of Saudi Arabia, UAE: United Arab Emirates.
in the private sector spent more time sitting than those that worked in the public
domain[27].  Increasing age was associated with more obesity and body fat in three
studies[33,37,38]. Numerous studies establish a relationship between low education, less
PA and obesity[34,37,39]. Additionally, of the studies looking at women with BC a high
proportion of cases were premenopausal[40-44].
Critical appraisal
Quality assessment tool results: Tables 7 and 8 (below) presents the critical appraisal
of cross-sectionally designed studies. Al-Habsi et al[32], (2015) recorded the level of
physical  activity  using  three  techniques;  two  separate  questionnaires  and  an
accelerometer. However, only 80 women agreed to wear an accelerometer which was
a 31% response rate, thus the results are less likely to represent the whole population,
increasing the risk of bias. Rudat et al[44], (2012) extracted data from 262 women in one
hospital in KSA and compared it with 300000 females from across the United States,
published on the SEER database, which is not comparable. Additionally, this study
had no ethical statement, did not declare the researcher’s role, did not mention data
analysis techniques and did not justify the sample sizes used. Al-Malki et al[38], (2003)
was the only paper that did not follow the WHO classification for BMI. A BMI < 20
was classified “lean” and the “normal” BMI range was 20-24.9. Furthermore, no clear
aim was stated and there were no ethical considerations. Two studies (Al Saeed et
al[42], 2015 and Sayegh et al[35], 2016) did not justify their use of sample size and did not
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Figure 4
Figure 4  Age-standardized estimate of the percentage of female adults (+18) with obesity (Body mass index: 30) in 2016. Source: Global Health Observatory
data repository available online at: https://www.who.int/gho/en/.
describe the data collection process in detail. Al-Eisa and Al-Sobayel[36] (2012) used
telephone interviews to screen volunteers for inclusion, this lack of visual cues could
be subject to bias[47].
The critical appraisal of case-controlled studies is summarised in Table 9 (below).
AlFaris et al[41],  (2018) did not adjust for confounding factors in the data analysis,
suggesting potential bias and decreasing the reliability of the results. Alothaimeen
stated in the methods that  controls  were age-matched,  but the BC patients  were
significantly older than the controls (P = 0.0001).
GRADE results: Observational studies are considered “low” or “very low” quality
evidence due to a higher risk of sampling and recall bias[48]. The quality of evidence
using the GRADE criteria is summarised in Table 10. Since systematic reviews and
meta-analyses  were  excluded from this  paper,  the  inconsistency  of  studies  and
publication bias were not assessed using GRADE. Elkum et al[39], (2014) was the only
study to score “low” quality, because it was not downgraded in any of the 3 domains;
there was a  low risk of  bias,  a  sufficient  sample size and the research questions
addressed issues relevant for this study. The rest of the studies were of “very low”
quality largely due to high recall bias and small sample sizes[29]. Recall bias was the
most frequent form of bias and was associated with self-reported data on PA levels
and anthropometric measurements.
DISCUSSION
The aim of this study was to use a mixed method approach to (1) identify the BC
incidence  in  the  GCCCs;  (2)  determine  the  prevalence  of  obesity  and  physical
inactivity in the GCCCs; and (3) demonstrate an association between these risk factors
(obesity and physical inactivity) and BC, using the United Kingdom as a comparator.
It  was hypothesised that  there has been a  significant  increase in BC in all  the
GCCCs as a result of increasing obesity and physical inactivity caused by the rapid
economic growth since the discovery of oil[3]. One of the Gulf Cooperation Councils’
main objectives is “to formulate similar regulations in various fields including the
following…economic and financial affairs…social and health affairs”[49]. Thus, the
health affairs among these populations is assumed to be similar, hence why they are
being reviewed together. To the best of our knowledge, this is the first review of this
kind.
Breast cancer incidence
This study found that in 2018, BC was responsible for 16.6% of all new cancer cases in
the GCCCs and there has been an observed incline in BC incidence over the past 20
years, as was shown in Figure 2[1,24]. Although the United Kingdom had the greatest
age-standardized incidence rate  (93.6/10000),  the  largest  10-year  increase  in  BC
incidence was seen in Saudi Arabia (54.2%) but Saudi had the lowest incidence rate
(27.3/100000). Since 1998, Saudi Arabia has experienced an estimated 182% increase
in GDP per capita (Figure 1) which is almost 4.5 times greater than the growth seen in
the United Kingdom during that time frame[4]. Furthermore, it was found that since
2008 the BC incidence in Saudi Arabia has increased at approximately seven times the
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Figure 5
Figure 5  Age-standardized estimate (%) of female adults (18+) physically inactive in 2016. Source Global Health Observatory data repository. Available online
at: https://www.who.int/gho/en/.
rate of the United Kingdom[25] suggesting that the country’s economic status could be
influencing the lifestyle of Arabic females causing an increased risk of BC.
A large empirical study looking at the relationship between economic development
and cancer incidence in 122 countries, demonstrated a positive linear relationship
between income per capita and BC incidence rate[50]. Rapid economic development
leads to significant changes in diet and lifestyle and a rise in non-communicable
diseases, such as cancer[7]. A parallel pattern could be occurring within the Gulf region
and may contribute to the linear incline in BC incidence seen in this study. Similar to
the United Kingdom, all the GCCCs offer free healthcare to all citizens in which BC
screening is offered[51,52]. One could argue that the rise in BC incidence is related to
better awareness and more screening. However, in Saudi Arabia screening uptake is
very low, only 16.2% of 816 females aged ≥ 30 years had ever been screened in a study
by Abdel-Aziz et  al[53]  and in a study by El  Bcheraoui et  al[51]  (2015),  92% of  1001
females (aged 50-74 years) had never had a mammogram. Since the introduction of
breast cancer screening programmes in the GCCCs, the uptake has been lower than
expected and females are presenting with more advanced tumours[54]. This could be
for a number of reasons including lack of health knowledge, cultural and religious
reasons. Thus, the rise in BC incidence is more likely to be related to lifestyle changes
rather than increased screening across a broader population.
It was hard to compare the BC incidence of the UAE and Qatar with the other
GCCCs as the data provided by their  cancer registries  was limited and given as
number of cases and not age-standardised rates. However, similar cultural, lifestyle
and environmental factors exist  between the GCCCs, thus BC incidence and risk
factors are likely to be comparable.
Increasing  age  is  a  known  risk  factor  for  all  cancers,  including  BC,  with
approximately nine in 10 cancers occurring in over 50-year-olds[55]. During the BC
database search, it was found that in 2018, BC affected younger women in the GCCCs
compared to the United Kingdom. The largest proportion of cases in Saudi Arabia
and Oman occurred in 40 to 44-year-olds followed by 45 to 49-year- olds in Qatar and
the UAE, as shown in Figure 3[1].  This puts the average age at diagnosis almost a
decade younger than females in the United Kingdom, in which most cases occurred in
the 55 to 59-year-olds[1]. Additionally, a large literature review analysing the age of
diagnosis in a total of 7455 patients across 18 Arab nations found that the weighted
average age of diagnosis was 49.8 and the age range was 43-52 years[56]. The average
life expectancy for females in the GCCCs was approximately 78 years in 2016, in
comparison to the United Kingdom which was 83 years[57]. The difference in age could
explain why the BC data obtained from the Global Cancer Observatory[1]  and the
weighted  average  age  of  BC  diagnosis  found  by  Najjar  and  Easson[56]  (2010)
demonstrated a younger age of diagnosis in the GCCCs, than in the United Kingdom.
A lower life  expectancy is  likely to be associated with a predominantly younger
population which would influence the age of BC diagnosis. However, understanding
why BC is affecting younger females in the GCCCs is beyond the scope of this study,
which focuses on obesity and physical inactivity as risk factors for BC. Research to
explain these findings is  important  to  comprehend BC incidence patterns in  the
GCCCs.
Breast cancer and obesity
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Figure 6
Figure 6  Flow diagram of the search strategy for the evidence-based literature search. Diagram adapted from
PRISMA flow diagram.
The percentage of adult females categorized “obese” in each Gulf country exceeds
that of the United Kingdom (Figure 4).  The prevalence of obesity was greatest in
Kuwait, with 45.6% of females aged > 18 years having a BMI ≥ 30 (obese) and 75.1%
either overweight or obese (Figure 4)[9]. The high numbers of overweight and obese
females are further reflected in the participant characteristics in the majority of the
studies  found in  the  literature  search.  From the eight  papers  looking just  at  the
prevalence of obesity and physical inactivity (Tables 2 and 3), over half the sample
population were either overweight or obese, with the exception of Al-Eisa and Al-
Sobayel[36]  (2012) and Al-Shammari et al[33],  (2015). The majority of BC cases in the
GCCCs occur in > 40-year-olds but the mean age of participants in Al-Eisa and Al-
Sobayel[36] (2012) study was 26.3 years and 96% of Al-Shammari et al[33], (2015) sample
were aged < 30 years, making them less relevant for this study. Numerous other
papers looking at obesity in the GCCCs on males and females reported similar rates of
obesity[58-60]. Many factors could be contributing to the obesity crisis observed in the
GCCCs such as diet and lifestyle and more research into the reasons why the rate of
obesity is so high, would be beneficial as it has significant health risks for many non-
communicable diseases.
Nine studies, across all three databases, looked at the relationship between BC and
obesity in the GCCCs. Of them, four were case-controlled and the rest were cross-
sectional in design (Tables 4-6). It is evident from all these studies that overweight and
obesity is  pointedly prevalent,  as the mean BMI was either overweight or obese.
Contradictory to many studies done outside the GCC, the majority of the papers in
this review reported no significant correlation between obesity and BC[40,41,43,61]. Only
two studies found obesity to be a significant risk factor for BC. Bener et al[45], (2017)
used the Gail model, which has been validated for white, black/African, American,
Hispanic and Asian women[62,63], to access BC risk in a sample of 1488 Qatari women.
BMI was significantly associated with a 5-year risk of BC but in linear regression
analysis, BMI was no longer a significant risk factor[45]. Elkum et al[39], (2014) in a case-
controlled  trial  found  that  the  odds  of  getting  BC  was  2.29  times  greater  in
participants with a BMI ≥ 25 in comparison to a normal BMI and the proportion of
females that were either overweight or obese was also significantly higher in the case
group.
Copious United Kingdom-based studies have looked into the association between
BC  and  obesity  and  it  is  well-established  that  being  overweight  or  obese  is  a
significant risk factor for breast cancer in postmenopausal women[64-67].  However,
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Table 2  Results from papers looking at the prevalence of obesity and physical inactivity in the Gulf Cooperation Council countries
Ref.
Sample size
and
characteristics
Participant age
range (mean ±
SD)
Exposure
measures
Anthropometric
measurements
Physical
activity Key findings Other findings
[36]
105 female
volunteers
recruited from
Riyadh city, KSA
18-45 yr (26.3 ±
7.1)
Pedometer used
to measure daily
steps; Weight and
height measured
accurately in the
clinic
Mean BMI (± SD):
25 (± 4.2)
Mean steps (± SD)
- 5114 (± 2213).
Classified as
“low-active”
There was no
significant
correlation
between step
count and any
participant
demographics
Step count had a
strong correlation
with self-efficacy
[32]
277 healthy adult
Omani women
from 5/11
governates in
Oman
18-48 yr, IPAQ (n
= 229) - 29.6 ± 7.3;
D-SSTQ (n = 191)
– 31 ± 7.1;
Accelerometer (n
= 80) – 29 ± 8.0
2 questionnaires
and use of
accelerometer to
measure PA;
IPAQ (n = 229);
D-SSTQ (n = 191);
Accelerometer (n
= 80), weight and
height measured
accurately
IPAQ (n = 229) -
Mean (± SD): 25.9
(± 6.3); 52.8%
overweight/obes
e; D-SSTQ (n =
191) -Mean (±
SD): 26.7 (± 5.9);
58.6%
overweight/obes
e; Accelerometer
(n = 80) - Mean (±
SD): 25.1 (± 6.1)
IPAQ (n = 229) -
34% minimally
active, 32%
moderately
active, 34%
physically active;
D-SSTQ (n = 191)
- Mean self-
reported sitting;
450 min on
working day and
448 min on non-
working day.
Accelerometer (n
= 80) - Mean time
wearing was
813.7 ± 101.6
min/d. Time
spent in
sedentary
behaviour was
62%, 35% in light
PA and 3% in
moderate-
vigorous PA
From the IPAQ: a
median ± IQR of
75 ± 249 min/wk
spent in moderate
PA, 0 ± 80
min/wk in
vigorous PA and
120 ± 330 min/wk
walking. Adults
spent
significantly (P ≤
0.05) more time in
moderate PA than
the younger
participants;
There was no
significance
between PA
levels and BMI.
For the D-SSTQ:
adults spent
significantly (P <
0.001) more time
watching
television then
the young adults.
Generally,
women 30-48 yr
were more PA
then younger
adults
There was a
significant
decrease (P ≤
0.0001) in the
amount of PA in
participants that
had degree level
education.
Unemployed
participated in
more vigorous
PA than
employed (P ≤
0.001).
Postgraduate
degree holders
reported
significantly more
sitting time (P ≤
0.001). There was
no significant
correlation
between BMI and
sitting time
[38]
600 healthy Saudi
females from
Riyadh KSA
16-45 yr (26.1 ±
7.7)
Weight and
height measured
by standard
techniques
Mean BMI (± SD):
25.7 (± 5.6);
52.63% had a BMI
> 24.9 (range was
14.7-50.3)
N/A Majority of the
participants were
either overweight
or obese
Married women
had a
significantly
higher prevalence
of overweight
and obesity There
is a statistically
significant (P <
0.001) correlation
between BMI and
age. BMI
increased with
age and morbid
obesity was
greatest in the 36-
45-year-old age
group. There was
no significant
correlation in BMI
between students
and housewives
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[33]
237 female staff
and students
from Hail
University, KSA
18-30 yr (NB: 96%
< 30)
The short version
of the IPAQ for
PA; Weight and
height accurately
measured
42% overweight
or obese
57%- Inactive
41%- Moderate
2%- Physically
active (health-
enhancing PA
level)
A high
percentage of
females were
inactive
A significant
correlation
between
increasing age
and BMI and
body fat (P <
0.0001); There
was an inverse
correlation
between the
intake of dietary
fibre and BMI (P
= 0.047)
BMI > 24.9 is overweight and BMI-30 is obese. BMI: Body mass index; PA: Physical activity; WC: Waist circumference; SD: Standard deviation; IQR:
Interquartile range; IPAQ: International physical activity questionnaire; D-SSTQ: Domain-specific sitting time questionnaire; KSA: Kingdom of Saudi
Arabia.
more recent research has found that obesity is inversely associated to breast cancer in
premenopausal  women[64,66,68].  Guo  et  al[64],  (2016)  conducted  a  large  mendelian
randomization analysis  on European females  to  look at  the  association between
genetically predicted BMI and BC risk. It was shown that being overweight from a
child might actually be a protective factor for BC, due to less overall exposure to sex
hormones than if you were to develop obesity in adulthood[64]. Obesity is a significant
problem in children and adolescents in the Gulf Cooperation Council countries, such
that the percentage of children and adolescents aged 5-19 years is greater in all the
GCCCs in comparison to the United Kingdom where the estimated percentage of
obesity is 10.2%[69]. The highest percentage observed in the GCCCs was in Kuwait
(22.9%) and the lowest was Oman (14.9%)[69]. This may explain why this review could
not identify a link between obesity and BC in the GCCCs.
Menopausal status was collected from all studies reviewed in this paper and of the
studies that showed no significant association between obesity and BC, the highest
proportion of women were premenopausal. Interestingly Elkum et al[39], (2014) was the
only case-controlled trial to report a positive association between obesity and BC but
it was also the only case-controlled study that had a predominately post-menopausal
sample.  As previously stated, women in the GCCCs are getting BC considerably
younger than British females and many have not reached menopause at the time of
diagnosis. Since, premenopausal obesity is thought to be a protective factor for BC, it
may  explain  the  lack  of  correlation  observed  in  this  study.  The  insignificant
association between BC and obesity seen in the GCCC studies could also be due to the
homogeneity of the study participants, as such a high percentage of the population
are also overweight or obese.
Although this paper did not look at the age of menarche as a risk factor for BC in
the  GCCCs,  the  high prevalence  of  obesity  in  the  adult  population may also  be
present  in  younger  females  and  children.  A  large  study  on  female  high-school
students in Kuwait found that childhood obesity was significantly correlated with
younger age of menarche[70] which itself is a major risk factor for BC[71]. If Arab girls
are obese from a young age they may reach menarche earlier, which could explain the
rapid incline in BC incidence seen over the last 20 years. Therefore, more research into
childhood obesity, the age of menarche and BC risk in the GCCCs is required.
Another established protective factor for breast cancer is parity. The risk of BC
decreases as the number of children each woman has increases[8]. According to the
World Bank database the average number of births in 2017 among the GCCCs was
similar to that in the United Kingdom[72].  However, in 1998 women in the GCCCs
were having considerably more children than women in the United Kingdom. The
average number of births per woman in the United Kingdom has remained relatively
stable since 1998 in contrast to the 6 GCCCs which all demonstrated a significant
decline within the same time period[72]. For example, in Saudi Arabia the births per
women decreased from four to two between 1998 and 2017[72]. The observed pattern of
decreased number if parity and the increasing BC incidence may explain why the
GCCCs have experienced a large increase in BC incidence rate over the past 10-years
in comparison to the United Kingdom.
Breast cancer and physical inactivity
This study showed that a large proportion of adult females were physically inactive,
especially  in  Kuwait  and  Saudi  Arabia  where  74.6%  and  65.1%  are  “inactive”,
respectively (shown in Figure 5). Six studies presented in Tables 2 and 3 showed that
the majority of females were “inactive” or “low-active” with one study not looking at
PA (Al-Malki et al[38], 2003) and another study reporting 84% sufficiently active (Carter
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Table 3  Results from papers looking at the prevalence of obesity and physical inactivity in the Gulf Cooperation Council countries
(continued Table 2)
Ref.
Sample size
and
characteristics
Participant age
range (mean ±
SD)
Exposure
measures
Anthropometric
measurements
Physical
activity Key findings
General
findings
[27]
420 Saudi
females, from 8
office-based
worksites in
Riyadh
18-60 yr (31.7 ±
8.3)
PA questionnaire
was completed
then METs were
calculated;
Weight and
height measured
accurately and
appropriately
Mean BMI (± SD):
27.1 (± 5.9) 58.3%
overweight or
obese
52.1%- low-active
41.2%-moderately
active 6.7%-
Highly active
Sitting time
significantly
increased with
increasing BMI (P
= 0.008)
Majority of
participants were
aware that
prolonged sitting
was bad for
health; The
participants
working in the
private sector had
a predicted 80-
min increase in
sitting time/day;
Mean age at
menopause was
47.5 ± 7.1 yr
[34]
535 UAE female
citizens living in
the Urban area of
Al Ain medical
district. Surveyed
September 2000 to
August 2001
20-79 (34.3 ± 14.7),
~50% between 20-
30 yr
Trained
healthcare worker
provided the
questionnaire to
assess PA; Weight
and Height were
accurately
measured
27% overweight;
35% obese
84% report
sufficiently active
(above minimum
recommendations
for the elderly)
Prevalence of
obesity declined
with increasing
age Women over
the age of 40 were
classified as obese
by their % of
body fat but not
their BMI. Age
was the only
significant
predictor of
obesity is
multivariate
logistic regression
analysis
Participants that
had higher
education were
significantly more
PA (P < 0.001);
Younger females
were significantly
more active (P <
0.001); 84% of the
sample are pre-
menopausal
[37]
438 non-pregnant
married women.
All Saudi and
were born and
resident in the
Southwestern
region of KSA
Divided into 2
age groups 18-39
yr (n = 305) and
40-60 yr (n = 133)
Weight and
Height and WC
measured
accurately; Lipid
Research Clinic
questionnaire for
strenuous
exercise
assessment
Mean BMI (± SD)
of the 18-39 age
group: 29.8 (±
6.5); Mean BMI (±
SD) of 40-60 age
group: 32.4 (±
5.9); Overall
Mean BMI (± SD):
30.6 (± 6.5); 41.1%
abdominally
obese (WC > 88
cm); 52.2 % totally
obese (BMI > 30)
Mean strenuous
exercise score was
2.74 (score of 2 is
“non-strenuous”,
4 is infrequently
strenuous, 6
regularly
strenuous)
Mean BMI and
WC were
significantly
greater in the 40-
60 age group (P <
0.0001); There
was no
significance
found between
abdominal
obesity and
strenuous
exercise score,
though the non-
strenuous group
contained the
highest
proportion of
women with
abdominal
obesity
Women the 18-39
age group had a
significantly
higher level of
education (P <
0.0001). The
prevalence of
abdominal
obesity was
greater in
illiterate women
(54.1%)
[35]
549 female Qatari
nationals.
Recruited from
the public,
universities and
companies
18-64 yr (37.4 ±
11.7)
Weight and
Height self-
reported;
Accelerometer to
measure steps
Median BMI
(IQR) - 28.8 (24.8-
33.5)
44%- Sedentary (<
5000 steps/d);
32.4%- low-active
(5000-7499
steps/d); 23.5%-
Physically active
(≥ 7500 steps/d)
There was no
significant
difference
between PA level
and BMI; There
was a significant
difference (P <
0.0001) between
activity level and
age. Middle age
females (45-64)
were more PA
PA levels
decreased during
the summer
months
BMI: Body mass index; PA: Physical activity; WC: Waist circumference; SD: Standard deviation; IQR: Interquartile range; IPAQ: International physical
activity questionnaire; D-SSTQ: Domain-specific sitting time questionnaire; KSA: Kingdom of Saudi Arabia.
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Table 4  Paper results from case-control trials exploring the association of obesity and breast cancer
Ref.
Sample size
and
characteristics
Cases Controls Association
between BC
and obesity
Other findingsAge (mean ±
SD)
Anthropometric
Measurements
Age (mean ±
SD)
Anthropometric
measurements
[40]
348 Saudi women
(58 newly
diagnosed with
BC and 290
controls)
48.5 ± 7.1 BMI > 30: 71.4% 49.2 ± 6.9 BMI > 30: 70.7% There was no
significant
association
between BMI and
BC
BC was
significantly
correlated with
age at marriage
and age at
menopause;
There was no
significant
correlation
between PA and
BC; 62.1% of cases
were pre-
menopausal and
44.8% were post-
menopausal
[41]
500 women (250
newly diagnosed
with BC, 250 no
previous history
of any cancer)
from 2 hospitals
in Riyadh, KSA
45.7 ± 7.8 Mean (± SD): 31.2
(± 7.0)
43.9 ± 7.5 Mean ± SD 30.7 ±
7.6
No significant
difference
between the BMI
of the cases and
controls
There was a slight
significance (P =
0.011) between
the age of the 2
groups; Women
with BC entered
menopause
significantly
younger than the
controls (P =
0.022); Mean (±
SD) of
menopause was
46.6 (± 6.4) for the
controls and 48.7
(± 5.2) which was
significant (P =
0.022)
[61]
997 women from
1 research centre
in Riyadh, KSA.
499 newly
diagnosed and
confirmed BC and
498 age-matched
controls
44.8 ± 11.5 Mean (± SD); 29.5
(± 6.2)
36.8 ± 12.8 Mean ± SD 29.4 ±
6.2
There was no
significant
difference
between the BMI
of the cases and
controls
BC patients were
significantly older
than controls (P =
0.0001); A
positive
association
between the
highest quartile
triglyceride level
and BC risk (OR =
2.90); Mean ± SD
menopausal age
for cases was 48.2
± 7.6 yr and 47.9 ±
8.1 yr for the
controls
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[39]
1172 women aged
18+, 534
histologically
confirmed
primary BC cases
and 638
unmatched
controls that were
BC free
43.6 ± 8.3; 15% ≤
35 yr, 85% > 35 yr
29.4% overweight
and 46.4% obese
Mean not
provided; 31.5% ≤
35 yr, 68.5% > 35
yr
30.3% overweight
and 31.0% obese
Overweight/
obese BMI
significantly
increased the BC
risk compared to
normal BMI (OR
= 2.29). It is an
independent risk
factor for BC.
Obesity/obese
proportion was
significantly high
in BC group than
controls (OR =
1.74 and P <
0.0001); Being
overweight or
obese in the pre-
and
postmenopausal
ages were both
significantly
associated with
increased BC risk
compared to
controls
Low education,
unemployment
and marriage
were significantly
associated with
higher BMI (P <
0.0001); Low
education was
associated with
an increased risk
of BC (P < 0.0001);
49.7% of cases
were
premenopausal
and 50.3% were
postmenopausal.
Post-menopausal
women were
found to have a
positive
association with
BC risk
BMI > 24.9 is overweight and BMI-30 is obese. BMI: Body mass index; PA: Physical activity; SD: Standard deviation; BC: Breast cancer; OR: Odds ratio;
CRP: C-reactive protein; TNF-α: Tumour necrosis factor- alpha; KSA: Kingdom of Saudi Arabia.
et  al[34],  2004).  However,  the  latter  study  based  its  findings  on  the  minimum
recommended PA levels for an elderly population, but the mean age of participants
was 34.3 ± 14.7. Furthermore, half of the source’s results are subject to recall bias from
self-reported activity levels. All the studies that looked at both obesity and physical
inactivity in the population did not find a significant association between obesity and
lack of exercise. There were limited studies looking at the association between BC and
physical inactivity in the GCCCs. In the BC risk assessment carried out by Bener et
al[45],  (2017)  on 1488 women from Qatar,  60.5% were “inactive” but  this  was not
inserted into the Gail model for BC risk analysis. Al-Amri et al[40], (2015) was the only
other study to report on the association between PA and BC, but no significance was
found.
A large systematic review and meta-analysis looking at the association between
leisure activity and BC in the United Kingdom found that the risk of BC was reduced
by 3%, 6% and 14% in low-active (600-3999 METS), moderately active (4000-7999
METs) and highly active (≥ 8000 METS) individuals respectively when compared to
inactive women[73]. There is a strong Arabic culture among the GCCCs where women
are restricted by traditional and social norms[74]. Several studies looking at barriers to
PA found that  hot  climate,  lack  of  exercise  facilities  for  females,  limited  public
transport, social taboo and prohibition from husbands were strong factors for low
activity in the GCCCs[18,75,76]. More research is required to determine whether there is a
relationship between the low PA seen in the GCCCs and the high incidence of BC.
Limitations
Inaccessibility to databases, “Middle Eastern and Central Asian studies” and “Middle
East and Africa database” limited the number of relevant studies included in this
systematic review. Although the Middle Eastern and Central Asian studies database
has a vast number of records, it predominately focuses on Arabic heritage and culture
and less on science[77]. The Middle East and African database incorporate science and
medical research, but it  is a very small database with an estimated 320 papers[78].
Nonetheless, this should have a negligible effect on this study as the three databases
searched provide access to several thousand accessible journals which include science
and medical studies from across the Gulf region. The majority of the research on BC
within the GCCCs was performed in Saudi Arabia, which somewhat limits the ability
to apply these findings to the entire Gulf population. However, the alliance between
the countries and their common objectives would suggest similar patterns of health
between the Gulf states[49].
This study was inherently limited by the quality of evidence found during the
systematic search of the literature. All of the studies found were observational (shown
in Table 10), which provides a “low” quality of evidence. Moreover, the majority
received a “very low” GRADE quality score. Although randomized controlled trials
WJCO https://www.wjgnet.com April 24, 2020 Volume 11 Issue 4
Tanner LTA et al. Correlation between breast cancer and lifestyle
232
Table 5  Paper results for non- case-controlled studies on obesity and physical activity in association with breast cancer
Ref. Type of study
Sample size
and
characteristics
Age range
(mean ± SD)
Anthropometric
measurements PA Key findings Other findings
[81]
Single-institute
retrospective
study
224 females
(72.4% Saudi
National) who
underwent
mastectomy,
MRM or WLE
with axillary
dissection
26-93 yr (48.8 ±
12.2); 61.7% of
females < 50 yr
Mean BMI; 32;
38.3%
overweight;
42.8% obese
N/A Most of the
participants in
both age groups
had a BMI > 30
92.6% of females
had invasive BC;
Ten-year survival
rate did not differ
significantly with
females ≤ 45 or >
45. Only 12% of
patients
presented with
early-stage
disease
[42]
Data-analysis of
patients treated
with BCS and
MRM between
February 1988
and August 2008
112 Saudi
women. Not
included if had
distant metastasis
or neoadjuvant
chemotherapy
23-76 yr (47.0 ±
10.3)
Range: 15-52.8;
Mean BMI (± SD):
31.8 (± 7.2); 28.6%
overweight 53.6%
obese
N/A BMI < 18.5 was
significantly
associated (P =
0.002) to
locoregional
recurrences; BMI
26-30
(overweight) was
significantly
associated with
locoregional
recurrence (P =
0.002); In
multivariate
analysis age < 35
was an
independent risk
factor for
locoregional
recurrence. The
risk of
locoregional
recurrence was
not significant in
obese females
Only 8.93% had
locoregional
recurrences, 83%
of women were
premenopausal
and 17% were
postmenopausal
[43]
Retrospective
cross-sectional
secondary data
analysis study
112 Saudi women
diagnosed with
BC that had either
BCS with axillary
lymph node
dissection or
MRM following
neoadjuvant
therapy
No range; 47 ± 10 Mean BMI (± SD):
32 (± 7.16); 27.3%
overweight 56.4%
obese
N/A BC receptor
expression was
not influenced by
BMI
Obesity did not
influence the
TNM stage of the
breast tumour;
82.7% of the
sample were
premenopausal
and 17.3% were
postmenopausal
BMI > 24.9 is overweight and BMI-30 is obese. BMI: Body mass index; PA: Physical activity; SD: Standard deviation; BC: Breast cancer; KSA: Kingdom of
Saudi Arabia; BCS: Breast-conserving surgery; MRM: Modified radical mastectomy; US: United States; WLE: Wide local excision.
provide rigorous evidence, it would be difficult and unethical to use these trials to
establish  an  association  between  BC  and  risk  factors[79].  Furthermore,  a  larger
systematic review looking at central, abdominal obesity and BC risk in the United
Kingdom, found only observational studies[80,81].
Conclusions and future research
In  conclusion,  although  the  BC incidence  rate  in  the  Gulf  Cooperation  Council
countries is lower than the United Kingdom it is still very prevalent, such that it is
responsible for the largest number of cancer cases across all genders. Over the last two
decades, the BC incidence rate in the GCCCs has been increasing considerably faster
than in the United Kingdom. Furthermore, women in the GCCCs are being diagnosed
at a much younger age than females in the United Kingdom. It was also found that
obesity and physical inactivity were significantly high in women, especially in the
adult  age  range  when  BC  is  most  prevalent.  However,  this  study  could  not
conclusively demonstrate an association between obesity and BC. Moreover, there
was insufficient evidence to support an association between physical inactivity and
BC incidence seen in the GCCCs.
As the majority of women in the GCCCs appeared to get BC between the ages of
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Table 6  Paper results for non- case-controlled studies on obesity and physical activity in association with breast cancer (continued
Table 5)
Ref. Type of study
Sample size
and
characteristics
Age range
(mean ± SD)
Anthropometric
measurements PA Key findings Other findings
[45]
Cross-section-
Data collection
from 10 randomly
selected primary
healthcare
facilities
1488 Qatar and
Arab national
women. 64.7%
were Qatari and
35.3% were Arab
expats
35-65 yr (47 ±
10.8)
42.8% overweight
and 30.0% obese
PA walking per
day: 27.5%-30
min, 12.0%- 60
min, 60.5%- none
72.8%
overweight/obes
e; Using the Gail
model (n = 1338)
BMI was
significantly
associated with a
high 5-yr risk of
BC (P < 0.001); In
linear regression
analysis, BMI was
not associated
with 5-yr or
lifetime risk of
BC. PA declined
in the hot weather
Chronological
age, age at
menarche,
menopausal age
and occupation
were all
associated with a
5-yr risk of BC;
39.4% were
premenopausal
and 60.6% were
postmenopausal
[44]
A retrospective
epidemiological
study. Results
from KSA females
compared with
statistics from
United States
cancer registry
(SEER)
262 female
patients in 1
hospital in the
eastern
provenience of
KSA diagnosed
with invasive BC
24-94 yr, median
age 48
31.9%
overweight,
51.5% obese
N/A The % of BC cases
with a BMI > 30
was higher
among the
females in KSA
than the females
on the SEER
database
BC diagnosis
occurred at a
significantly
younger age
when compared
to females on the
SEER database
(United States);
BC was
significantly more
aggressive than
females on the
SEER database,
58.7% were
premenopausal
and 41.3% were
postmenopausal
BMI: Body mass index; PA: Physical activity; SD: Standard deviation; BC: Breast cancer; KSA: Kingdom of Saudi Arabia; BCS: Breast-conserving surgery;
MRM: Modified radical mastectomy; WLE: Wide local excision.
40-55, many of them had not yet reached menopause. This could impact on the results
of this study and may contribute to this negative finding. If  this study was to be
repeated the literature search could be stratified according to menopausal status or
age to determine whether obesity in premenopausal women increases or decreases
the risk. Additionally, early menarche is a risk factor for BC, thus a study to establish
whether Arab girls are reaching menarche earlier, due to factors like obesity, could
help explain the findings of this review. This study raises a few questions for the Gulf
Cooperation Council and its healthcare services; why has there been such a dramatic
increase in both BC and obesity? Why are women in the GCCCs being diagnosed with
BC younger than British females? Is this observation linked to genetics within the
Arab population? Both obesity and physical inactivity are independent risk factors for
numerous non-communicable diseases,  such as cancer.  Thus,  more research and
awareness into the risk factors for BC is needed in the GCCCs.
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Table 9  Critical appraisal of case-controlled studies using National Institutes of health study quality checklists
Critical assessment of case-controlled studies
Al-Amri et al[40], 2015 AlFaris et al[41], 2018 Alothaimeen et al[61], 2004 Elkum et al[39], 2014
Was the research question or
objective clearly stated?
Y Y Y Y
Was the study population
clearly specified and
defined?
Y Y Y Y
Did the authors include a
sample size justification?
Y N Y N
Were controls selected or
recruited from the same or
similar population that gave
rise to the cases?
Y Y Y Y
Were the definitions,
inclusion and exclusion
criteria, algorithms or
processes used to identify or
select cases and controls
valid, reliable and
implemented consistently
across all study
participants?
Y Y N Y
Were the cases clearly
defined and differentiated
from controls?
Y Y Y Y
If less than 100% of eligible
cases/controls were selected
for the study, were the
cases/controls randomly
selected from those eligible?
NA NA NA Y
Was there use of concurrent
controls?
N N N Y
Were the investigators able
to confirm that the
exposure/risk occurred
prior to the development of
the condition or event that
defined a participant as a
case?
Y N CD N
Were the measures of
exposure/risk clearly
defined, valid, reliable and
implemented consistently
across all the study
participants?
N Y y Y
Were the assessors of
exposure/risk blinded to the
case to the case or control
status of participants?
Y N N Y
Were key potential
confounding variables
measured and adjusted
statistically in the analyses?
If matching was used, did
the investigators account for
matching during study
analysis?
Y N Y Y
Quality rating Poor Poor Poor Good
Additional comments Controls not well defined and
were not concurrent
High risk of bias and
confounding not adjusted for
Cases were significantly older
than the controls (P = 0.0001).
High risk of bias
Available online at https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools. Y: Yes; N: No; CD: Cannot determine; NA: Not applicable;
NR: Not reported.
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Table 10  Quality of evidence using the GRADE criteria for 3 domains; risk of bias, indirectness and imprecision
GRADE criteria
Ref. Study design
Risk of bias, No,
serious (-1), very
serious (-2)
Indirectness, No,
serious (-1), very
serious (-2)
Imprecision, No,
serious (-1), very
serious (-2)
Quality of evidence,
RCT (starts at high
quality), Non-RCT
(starts at low)
Al Saeed et al[42], 2015 Retrospective data
analysis
No -1 -1 Very Low
Al-Amri et al[40], 2015 Case-control study -1 No -1 Very low
Al-Eisa and Al-
Sobayel[36], 2012
Cross-sectional -2 -1 -2 Very low
Al-Habsi et al[32], 2015 Cross-sectional -1 -1 -1 Very low
Al-Malki et al[38], 2003 Cross-sectional No -1 No Very low
Al-Shammari et al[33],
2015
Cross-sectional -1 -2 -1 Very low
Alabdulkarim et al[81],
2018
Single-institute
retrospective
No No -1 Very low
Albawardi et al[27], 2017 Cross-sectional -1 -1 No Very low
AlFaris et al[41], 2018 Case-control and cross-
sectional design
-1 -1 No Very low
Alothaimeen et al[61],
2004
Case-control -2 No -1 Very low
Alsaeed et al[43], 2017 Retrospective cross-
sectional
No -1 -1 Very low
Bener et al[45], 2017 Cross-sectional -1 No No Very low
Carter et al[34], 2004 Cross-sectional -1 -1 No Very low
Elkum et al[39], 2014 Case-control No No No Low
Khalid[37], 2007 Cross-sectional -1 No No Very low
Rudat et al[44], 2012 Retrospective
epidemiological
No No -1 Very low
Sayegh et al[35], 2016 Retrospective data
analysis
-1 -1 No Very low
Taken from GRADE handbook, available at https://gdt.gradepro.org/app/handbook/handbook.html.
ARTICLE HIGHLIGHTS
Research background
Breast cancer (BC) is the most common female cancer worldwide and it is well established that
lifestyle factors such as physical inactivity and obesity are attributed to most cancers. In the Gulf
Cooperation Council countries (GCCCs), the BC incidence rate has been increasing over the past
two decades and the prevalence of obesity and physical inactivity is very high.
Research motivation
BC in the GCCCs is under studied and more research is required to increase BC awareness and
decrease the disease burden. Furthermore, if one can highlight the preventable lifestyle factors
contributing to this incline in BC incidence public health actions can be made to address the issue
and reduce the cases.
Research objectives
This study aimed to (1) establish an increase in BC incidence over the past two decades; (2)
determine whether there has been a rise in obesity and physical inactivity; and (3) detect an
association between obesity and physical inactivity individually as risk factors for BC in the
GCCCs.
Research methods
A mixed methods approach was used, which included a systematic review of the literature and
obtaining data from various cancer registries and databases.
Research results
This study found that BC was the top malignancy within the GCCCs and the incidence has been
increasing at a significant rate over the past two decades. Obesity and physical inactivity were
shown to  be  very  prevalent  there  and exceeded the  number  seen in  the  United Kingdom.
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However, there was insufficient evidence to suggest that there is a correlation between these
preventable risk factors and BC in the GCC. Furthermore, this study found that women in the
GCCCs tended to be diagnosed at a younger age than women in the United Kingdom.
Research conclusions
This research was unable to determine a direct correlation between physical inactivity and
obesity individually as risk factors for BC in the GCCCs. However, it did find that both obesity
and physical inactivity was very prevalent in all the countries. This study unexpectantly found
that women in the GCCCs are being diagnosed at a younger age than women in the United
Kingdom,  such  that  many  were  pre-menopausal  at  time  of  diagnosis.  It  is  thought  that
premenopausal obesity may actually be a protective factor for BC. Therefore, more research to
explain the trend in BC incidence is required.
Research perspectives
It is clear that BC in the GCCCs is under-researched. It is also evident that obesity and physical
inactivity is  a  major  public  health concern,  not  just  for  cancer but  for  many other medical
conditions.  This  study  found  that  the  majority  of  women  in  the  GCCCs  appeared  to  be
diagnosed before they reached menopause. Therefore, if  this study was to be repeated, the
literature search could be stratified according to menopausal status or age to determine whether
obesity in premenopausal women increases or decreases the risk.
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